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ABSTRACT

The primary dermal ftrritatlon potential of trimechylolethane
teiniteare (TMETN) was detevmined {n male and female Nev Zesland Whice
cabbits using n modified Draize method. The test compound was noa-
frrltating. Very slight ecythema was owserved in 2 rabbits by 1/2
hour »fter dosing and {n 4 rabbits at 24 hours after dosing. All
rabbits had returned to nrormal by 48 hours after dosing. Neither
edema nor any octher recrgnizable skin resction was detected ac #ny
time during the 14 day observation period.

Xey words: Primary Dermal Irritacion, Trimethylolathane
Trinitrate, TMETN, Mammalian Toxicolegy, Rabbic
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PREFACE

h TYPE REPORT: Primary Dermal Ieritacion GLP Scudy Report

TESTING FACILITY: US Aumy Medical Research and Development Command
Letterman Army Institute of Research
Prosidio of San Francisco, CA 94129-6800

LY

SPONSOR: U5 Army Medical Regeurch and Development Command
US Army Medical Biocengineecring Rescarch
and Development Laboratory
Fort Detrick, Maryland 21701-5010
K Project Officer: Gunda Reddy, PhD

WORK UNIT: 3EL162720A835
Toxicicy Testing of Propellants
WU 180; APC TLOI

GLP STUDY NUMBER: 84051
STUDY JIRECTOR:  MAJ Don W. Rorte Jr., PUD, MSC

PRINCIPAL INVESTICATOR:  6GPY Earl ¥. Morgaw, vy, V¢
Mplomace of American College of
Veterinary Preventive Medicine

REPORT AND DATA MANAGEMENT: A copy of the {inal report, study
protocol, retired SOPs, vaw data,
analytical, stabilicy, and purity data of

{ the test compound, and an aliquot of the

test compound will be retained in the

LATR Archives.

TEST SUBSTANCE: ‘trimechylolethane Trinitratce
‘ INCLUSIVE STUDY DATES: 24 October - 13 November 1984
OBJECTIVE: The objective of this study was to determine the primary

. dermal {rritation potential of Trimethylolethane
\ Trinitrate {n male and female New Zealand White rabbits.
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Primary Dexrmal Irvritation Potential of Triwathylolethane Trinftrate fn
Hale and Female Rabbité--Morgan et al

The Departwent of befense i3 considering the use of
diethyleneglycol dinitrate (DEGDN), triethyleneglycol dinftrate
(TEGUN), or tcimethylolethane trinfcrace (THETN) as a replacement for
nicroglycerin {n munition formulations. A “health effects" review
conducted for the US Army Medical Bioenginecering Rescarch and
Development Laboratory (USAMBRDL) fdentiffed numerous guaps in the
toxicology database of these compounds (1). Consequently, USAMBRUL
has tasked the Toxicology HBranch, LAIR, to couduct an fnitial hecalth
effects evuluation of DEUDN, THELN, TEGDN, nud wvo DEGUN-Lased
propellants, Ja-2 and DIGL-RP. This initial -~valuatfon fncludes the
Aves wmutkgenfeity assay, acute oral toxfeity tests in rats and mice,
acute dernal coxtcity tests in rabbits, dermal aand ocular ircitution
studies in rabbiis, and dermal seusicvizatfon studies in guinca piys.
This report contains the results of a scudy to assess the priwary
dermal Irrtcatton potential of THMETN, {o cabbits.

Oh Jeetive ot Stwdy

The objective of this study was Lo detersine the primarcy dernsl
Lveitation porential of TMETY in male and female New Zealand White
rabbits.
MATERTALS

Tast Suybstance

Chemical nane: Trimethylolethane Trinitrate

Chenmical structure:
CH,ONO,
CH,~C-CH,0NO,
CH,ONO,
Holecular formulas csn9N309

Other test substance information is presented in Appendix A.

v
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Animal Daca

Four male snd four fewale New Zealand White rabbicvs (Elkhorn
Rabbitry, Watsonville, CA), identified individually with ear cattoces,
numbered B4F59b te BiFbY7, BAFYYY9 vo BAFLOJ, fnclusive, and 84Yoll
were sssigned to the study. The antwil welghts on dosing day (0 vet)
ranged trom 3.0 to 3.3 ke  Addltionnd anhal data appear fo Appengia
B,

Nucbandrx

The rabblts were¢ housed fndividuslly in stainless steel, screen-
bottomed, battery-type capes with autowatically flushing dumptanks.
The diet consisted of 150 g per day of Cerctified l'urina Chow Dfiet 5322
(Ralston Purina Company, St Louis, HO); water was provided by
continvous drip from a ceatral line. The aniwal roowm temperature was
maintained at 20.0 to 23.2°C with a relative humidity range of 48 to
6b percent with short spikes up to B2 percent assocfated with room
cleaning. The photoperiod wax 12 hours of light per day.

HETHOLS

Group Assignwent/Acclination

Study animals were acclimated for 6 Jduys to the study room
following a l4-day quarantine by the Animal Resources Croup. IMring
this period they were observed duily for signs of flineps. They were
treated once prophyloctically for car mites with Cauex® and mineral
oil in the ears.

Test Procedures

This study was conducted in accordance with EPA guidelines (2) and
LAIR SOP-OP-STX-34 (3).

The backs of ¥ rebbits were close-clipped 24 hours before the
actual dosing. The clipped area was divided into 4 quadrants
‘designated I-V (4, 5). Sites I and 1V were shuu patches. Sites 11 und
111 were test compound sites. Since the TMEIN is a liquid, a stapdard
1dose of 0.5 ml of the test compound was placed on l-inch (2.5 cwy
‘square gauze patches which were taped to Sites 1I and II1. Blenderm®,
.(Medical Products Division of 3M, Saint Puul, MN), a seniimpervious,
‘hypoallergenic surgical tape, was used to hold the patches in place.
Vet Wrap® (Animal Care Products Livision of 3H, Saint Paul, MN) was
then wrapped securely around the animal. The test compound was left
fin contact with the skin for 4 hours. At the end of che exposure
'period the wrapping and patches were removed, and the areas were
Iscored 1/2 hour later.

4
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Ubservations

The gruding and scoxing for dermal reactions were performed
according to Tabla 1. Observations were made daily frow 30 October to
13 November Lu84. 3Scoring and grading were perviormed at 1/2, 24, 48,
and 72 hours after removal of the patch.

TABLE 1 ‘
EVALUATION OF SKIN REACTIONS

Erythema and Eschliar Formation

- e

No erythemu V] i
Very slight erythema (barely perceptible) 1
Well-defined erythena 2
Moderate-to-scvere erythema 3
Severe erychema (bheet redness to slight
eschar formation (injurfous in depth) 4
Possible totul erythema scoreé: 4%
Edema Formation

No edema 0
Very slight edema (barely perceptible) 1
Slight edema (edges of arcs well-defincd

by definfte raising) 2 ;
Moderdate edemn (edpes valsed approximately 1 owmn) 3
Severe edemn (ralsed more than 1 mm and

extending beyond area ol exposare) 4
Possible total edema score 4%
Possible total score for primary irritution 8

*Any skin reaction more serious than severe edema, vesiculation,
ulceration, or necrosis places the chemical in Category V.

T FE NI S
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Duration of Study

Appendix C is u complete liscing of historical cvents.

Changes/Deviations

Rabbit number 84F601 had the test compound and the shau patch
sites inadvertently reversed. All other aspects of this study were
conducted in accordance with all applicable SUPs and addenda.

Ray Data and Final Report Storage

A copy of the {inul report, study protocols, raw duta, vetlirved
SOPs, and an aliquot of the test compound were rctained i{n the LAIR
Archives.

RESULTS

, Animals were scored for erythema and edema ar ¢ach patch site.
iFive rabbits exhibited very slight erythema (score 1) at test compouna
-sites. Rabbits B4F5Y7 and B4F602 were observed to have very slight
jerythema at 1/2 hour ufter dosing. Rabbits B4FS596, B4F597, 84F600,
and 84F611 exhibited very slight erythema 24 hours after dosing. all
rabbits had returned to normal by 48 hours after dosing. Nefther
edena nor any other rccognizable skin reaction wos detected at any
time during the i4-day observation period. The sham patch sites were
inormal throughout the study. Results of scoring the dermal irritation
{potential in each rabbit were tabulated (Appendix D).

!
tDISCUSSION
! TMETN produced very slight erythema at the test patch sites in
'five of eight rabbits after a 4-hour dermal patch test. HNeither edemu
nor any other recognizable skin reaction was detected at any time
rduring the l4-day observation period.

The primary lrritaticn index adapted from McCreesh and Steinberg
(5) was used as a basis for categorization. Non-irritating compounds
(Category 1) have peak net mean scores of 0.0-0.5. Mild irritants
(Category II) have peak net mean scores from 0.51 to 2.0. Category
111 Compounds are moderately irritating with indices between 2.1 and
5.0, Chemicals are considered severe irritants (Category IV) if they
have indices between 5.1 and 7.9 and they produce necrosis, )
vesiculation, ulceration, and/or eschars. Compounds which are !
impossible to classify because of staining or masking of effects due
to physical properties are placed in Category V. The peak net mean )
score from the test compound was U.5. Therefore, TMEIN was classified ‘
as a non-irritating chewmical (Category I). ‘ ‘
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Jones et al (6) studied the toxicity of Propglene Glycol 1, 2~
dinftrate (PCDN) a nitrate ester atructurally similar to TMETN. Their
studies showed that PGUN was absorbed percutuancously but produced no
primary dermal irritatfon at efther 24 or 72 hwurs after exposure to
vapor. The results of this study with TMEIR are consistent with the
non-irritancy reported for PGDN.

CONCLUSION

The test cowpound, TMETN, is a non-irritant under conditions of
this assay.

- e % - B I e e e e wd
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CHEMICAL DATA

Chemical Name: 1,)~Propanediol, 2-methyl-2 [(nitrooxy)mathyl]-
dinicrate (ester)
. Other Listed Namas: 1,3-Propaned{ol-2-(hydroxymethyl)-2~methyl-,
trinitrate; 1,1,1~Trimethylolethana trinicrace
(TMETN), Metriol trinitrate (MIN);

Nitropantaglycerin
[ CAS: 3032-55-1
Structural formula: ?H,ONQ;
CH,-?-CH,ONO,
CH,0ONO;

Halecular formula: CSN9N309
Molecular welghe: 235.15
Physical state: Light brown oil
Melting Polnt: -3°%t

Compound Density: 1.47 g/em *t
Lot No: 53-84A

Sourca: Naval Jdrdance Station
Ind{an lead, MD

Chealeal Analysis

Instrunentation:

Hltra-violet (UV) spectra were obtained using a Hictachi 110-A Spectro-
photomater (Hitachi Inscrumencs, Inc., Mountain View, CA), infra-red

. spectra (IR) were obtairied with a Perkin-Elmer Model 457 Infra-red

] Spectrophotometer (Perkin-Elmer, Norwalk, CT) and nuclear magnetic
resonance (NMR) spectra were recorded on a Varian FT-80 NMR (Varian,
Palo Alto, CA) using tetramethylsilane as an internal standard.
Chromatographic analysis was performed using a 10908 HPLC with diode

1 array detector (Hewlett-Packard, Santa Clara, CA) and a Brownlee RP-18
Spheri-5 Column, 4.6 x 250 mm (Brownlee Labs, Inc., Santa Clara, CA).
The following conditions were employed for the HPLC assay: solvent
system, 70X methanol, 30% water; flow rate 0.9 ml/min; detector
wavelength, 215 nm; oven temperature, 50°C.

* llolleman JW, Ross Rll, Carroll JW. Problem deflinition study on

J health health effects of diethylenegycol dinitrate, triethyleneglycol
dinitrate and trimethylolethane trinitrate and their respective
combustion products. Frederick, Maryland: U.S. Army Medical

1 Bioenginecering Research and Developuent Laboratory, 1983; DTIC No. ADA

127846, pl7.

t Lindner V. Properties of explosive aliphatic nitrate esters. Table

5. 1In: Grayson M., exe. ed. Kirk-Othmer encyclopedia of chemical

technology. Volume 9. 3 d. . )
1980:573§Y rd e New York: John Wiley and Sons, Inc.,

Appendix A-l
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Resules:

UV Spectrum: Yor UV analysis TMEIN vas dissolved in acetonitrile. uv
absorbance begins at approximately 240 nm and increascs with decreasing
vavelength.* No absorption peak was observed. IR (KBr windows): 2900, N of
1645 (asymmetric stretch of NO gmup)l 1470, 1375, 1280 (symmetric stretch o
NOs group), 990, 860, and 755 cm .z H ::R (ngI ,d82ﬂﬂzgzc ii;i5318

b.h4 -~CHs ~).T TMEIN subjected to R
ﬁf&:ig'afﬂieé pelks(sitg“;ctgﬁgiog times of 8 and 12.5 min.§ Based on ]
integration of peak areas the first peak represenced 98% of‘ic sample.
The sccond peak was not identiffed. No decomposition of TMEIN was detected
by HPLC after storage of TMEIN (neat or in athanol) for a perlod of
nine weeks.i

*Wheeler, CR. Nitrocellulose-Nitroguanidine Projeccts. Laboratory

Notebook #84-05-010, p Sl. Letterman Army Institute of Rescarch, Presidio
of San Francisco, CA.

tWheeler, CR. Nitrocellulose-Nitroguanidine Projects. Laboratory

Notebook #84-05-010.2, p 67. Letterman Army Institute of Reseaxch, Presidio
of San Francisco, CA.

bbid., p 6s.

§Wheeler, CR. Nitrocellulose-Nitroguanidine Projects. Laboratory
Notebook #84-05-010, p 72-75. Letterman Army Institute of Research,
Presidio of San Francisco, CA.

Ikheeler, CR. Nitrocellulose-Nitroguanidine Projects. Laboratory

Notebook #84-05-010.1, p 34, Letterman Army Institute of Research,
Presidio of San Francisco, CA.
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ANIMAL DATA

Specles: Oryctolagus cuniculus

Strain: New Zealand White (albino)
Source: Elkhorn Rabbicry
5265 Starr Way
Watsonville, CA Y5076
Sex: Male and Female
Age:  Young Adults
Anfuals In cach group: 4 males and 4 {emales

Condition of animals at start of study: Normal

Body welght range at dosfog: 3.0 = 3.5 Ry :

ldentification proceducres: Ear tag, tag numbers 84r599-84F¥597;
Y4FHYY=-84F6U3, and B4AFOLL fnclusfve.

Precest conditioning:

1. Quaranctine from ll October = 219 October 1984
H

2. Anfual were closce-clipped and examined 24 hours before dosing.

Justificacion: Llaboratory rabbits are a proven sensitive animal model
for darmal irrization.

Appendix B
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Date
11 Oct 84
12 Ucr B4

11-23 Qct

24 et B4

25-29 Oct
2Y Vet 84

30 Oct B4

31 get=1d

31 Oct~ 2

5 Nov 84
b Nov ¥4

13 Nov 84

84

84

Nov B4

Nov 8

Morgan--13

HISTORICAL LISTING OF STUDY EVENTS

Evant
Rabbits arrived LAIR.

They were tattooed, waighed, examined for {llness,
and placed under a two week quarantine.

Animals were checked dafly by Animal Resources
Group (ARG) persounel.

ALl rabblts were treated with Cauexs and sinernl
oil in their cars. Rabbits were removed from
quaxantine afcer being certified healthy by ARG
Staff Veterinarian. The animals were weighed.
Anf{mals were checked dafly.

Anlmuls were close clipped aund areas warked.
Animals were weighed. Test substance was applled
for four hours. Patches vere renovaed and sites
scored within OU minutes.

Animals were observed dally.

Areas were scored at 24, 4R, and 72 hours after
exposure.

Reclipped animals.
Animals were welghed.

Animals were weighed and sacrificed.
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